Inhibition of apoptosis after thymineless stress is conferred by oncogenic K-Ras in colon carcinoma cells.
Ras functions as a molecular switch for several downstream targets and may promote either apoptosis or survival dependent upon the cell system and stimulus. The functional significance of a transfected K-Ras oncogene in influencing apoptosis induced by thymineless stress was examined in a thymidylate synthase (TS)-deficient (TS-) colon carcinoma cell line derived from GC3/c1 after thymidine deprivation. Oncogenic K-Ras conferred survival in TS- K-Ras clones compared with TS- (untransfected) and TS- pCIneo (vector control). Previously, we had demonstrated that thymineless death involved signaling via Fas/FasL interactions. However, in the presence of oncogenic K-Ras, survival did not involve down-regulation of Fas or FasL expression but did involve members of the Bcl-2 family. Bcl-2 and Bax expression remained relatively constant during thymineless stress in all cell lines. Apoptosis in the presence of wild-type Ras correlated with up-regulated expression of Bak that did not occur in TS- K-Ras clones, whereas survival in these clones correlated with elevated expression of Bcl-xL. Thus, the Bak:Bcl-xL ratio was high in TS- and TS- pCIneo cells undergoing apoptosis, whereas the Bcl-xL:Bak ratio was high in TS- K-Ras clones exhibiting a survival response.